Hydrogen-Rich Saline Attenuates Lipopolysaccharide-Induced Heart Dysfunction by Restoring Fatty Acid Oxidation in Rats by Mitigating C-Jun N-Terminal Kinase Activation.
Sepsis is common in intensive care units (ICU) and is associated with high mortality. Cardiac dysfunction complicating sepsis is one of the most important causes of this mortality. This dysfunction is due to myocardial inflammation and reduced production of energy by the heart. A number of studies have shown that hydrogen-rich saline (HRS) has a beneficial effect on sepsis. Therefore, we tested whether HRS prevents cardiac dysfunction by increasing cardiac energy. Four groups of rats received intraperitoneal injections of one of the following solutions: normal saline (NS), HRS, lipopolysaccharide (LPS), and LPS plus HRS. Cardiac function was measured by echocardiography 8 h after the injections. Gene and protein expression related to fatty acid oxidation (FAO) were measured by quantitative polymerase chain reaction (PCR) and Western blot analysis. The injection of LPS compromised heart function through decreased fractional shortening (FS) and increased left ventricular diameter (LVD). The addition of HRS increased FS, palmitate triphosphate, and the ratio of phosphocreatinine (PCr) to adenosine triphosphate (ATP) as well as decreasing LVD. The LPS challenge reduced the expression of genes related to FAO, including perioxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC-1α), perioxisome proliferator-activated receptor alpha (PPARα), Estrogen-related receptor alpha (ERRα), and their downstream targets, in mRNA and protein level, which were attenuated by HRS. However, HRS had little effect on glucose metabolism. Furthermore, HRS inhibited c-Jun N-terminal kinase (JNK) activation in the rat heart. Inhibition of JNK by HRS showed beneficial effects on LPS-challenged rats, at least in part, by restoring cardiac FAO.